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[AH f|g] ^S^AH 

[SSBs] 0008 
[flISSiXU 2002.12.12 

s§] 2,^3^ 2"§£i s^ibHtr^s^ oim oigth ^§ 

£A|§H 

S^SSl ALIGNING METHOD UNDER ELECTRIC FIELD OF 

FERROELECTRIC LIQUID CRYSTAL AND LIQUID CRYSTAL 
DISPLAY USING THE SAME 

1-1998-101865-5 

[CU£|£]2H] 9-1998-000083-1 
[Sl^l^Mem] 1999-001050-4 

[£S°l ^S}|] USI 
[^SSJ S^S^I] KIM, Hong Chul 

[^^i^at] 720504-1905821 

431-051 

g^it efSMi m2i=? m&m 530-2721x1 

[^3] KR 

[^1 XII X1I42S2I ^S0)| SJShCM U0| ggjtj- 

LICK CHS-loj 

ijss (en 

[^i^i^s] 20 a 29,000 s 

P^^SIS] 21 £ 21,000 21 

0 2 0 2! 

[ai a^^S] OS 0 SI 

imm 50,000 si 

[§^AH^] 1. S^AH- SA||AH(£3)_m 
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^ ^^st °i-g-*H ^>a* «nw ^ ^s^- tb 

£ 12 
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^MuflU^U*)- °1» ^^S^l ^{ALIGNING METHOD 
UNDER ELECTRIC FIELD OF FERROELECTRIC LIQUID CRYSTAL AND LIQUID CRYSTAL 
DISPLAY USING THE SAME} 

5. 4a ^ 2 4bfe w.<>1 ^<^- cfl ^-Bfifl^ 

£ 7£r Cf€- ^*HH 4= ofl^ SAl ^l§ i4Efl^ « £ o]cf. 
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51 10 ^ JE 11-^ ^#71^ ol^^ cfloiElefoil-oi) A-ls. 

nfl ^ofl ^#5}^ q-^^. uJ-Ej-vflfe £^o]c(-. 

£ 12^ 711 °1H ^ B^^l^Ei(TFT)^ ^^/^efl^^V ^ff- 



60 : Efolnj ^H-M 



61 : clHEi ^P-^S 



12 : ^^^^ 



63 : wfl^^^ 



71 : afll Efl^l 



73 : *H2 efl^l 



74 : cl^l^-of^zi ^^71 



75 : tH 3J| 



81 : ^E^bJH 



83 : P-t^5It:-KPDEC) 



84 : N-claci(NDEC) 
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ol 7>^^r>Jl ^-§-51^ ^3^* °l-§-*H oP^^o. Bfl 

Cf. Ojalt!: ^^1^*1^ ^ ^ ^-^71^; A>olofl ofl^oj -oJ € 

^ 7l^#2j-, ofl^sfl^^l <?l7H>7l ^tr ^35J±^(Printed 

Circuit Board : °1*K 'PCB'Hr tb^f)* if-tr^f. 

<21> <^3LAR>^ 7l # Afl^, 7} & 3fl E| ^ , 71^^/^^ , 

71^ &t£6\] SL<*Q °}^r^ °}-%-f>}^ ^lTltr^-. 7]% 
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^ cflolE^ol^ ^HB^*!^ HL^r-^l (Thin Fi lm 

Transistor : TFT'5t tb^)7> ^^M, ^M^e^is)- TlMBe^ A >°1^ 

sMi^^Hl SMi^l^M ^^^4. 7]%^/q%^<$ 

^cHl £B*r^ 3*8*}^ ^ -fr2]7}&3}- 0>}^ ^7)# ^ZfOfl 

*):E*Kr ^*r*Hr 3r3, ^=iB(Sealant)« °l-g-*M ^ -fr 

*l(Tape Carrier Package : <^1*>, 'TCP'Hr tb^f)* *l-¥- -ff-sM^r ^fl 

°l^tr =2r^tL TCP* °l-§-*r 3l°lH 

^.Sullol^H. £-^(Tape Automated Bonding) ^ 0 1^H ^ #5r^(Chip On 
Glass ; COG) «o v ^-°5L ^ -fr^M^ #6Q ^ ^€ ^ Jfltr. 

PCB# <£S\)S. 3b^*Hr S^S^^M oj^^lcf, 

v]]o] n^o} tflo} ^«-ofl oj-sfl^A^Ei PCB, %Q5- 

^>i^- nflol HEfl«]ol| ig-Tflol^} ZLS^Jl ^ JjLofl n^ej. Dflo] £ E |o]4 

Befl<^H ^^^cf. ^7H, TCPtt °J 3<&°1 PCB^ #^3flJELofl ^^^>H 
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<24> ^j^SAl^l vflofl ^<y£}^r -fr*^ fHS^ ^^-g; ^1 

91^ H^^H] = tiln>^ 2.= (Twisted Nematic Mode : 0 1*> TN 

<25> ol Ei *V TN 2.2= ^ -§-^2.7> ^JH Alo>z^o) ^ c^o] olcf. ojofl 

<*l, ^-fr^ ^(Ferroelectric Liquid Crystal ; FLC)^: -§-^2.7} w}^.JL 

°1« #41*1 *>^, ^-fj-;^ ofl^o. ^ 7 j^ ; ^> 7 l^ ^^O] ^ ^^o] 

1- ^l^MI sM, ^^]ofl i&-g-€H 7H V ^1 ^(cone)* ^5} S^r^i ^ifl ^ 

tb^r. 01 sit!: #-n-^ ^^^r ^-¥- &<H2 -g-^- ^r, 

^rl^^KSpontaneous Polarization)^- 7M£S *}*} 

2)3i*r7fl ElJES. 4^ 2-EL^ ^*cH -g-^£7V ^Hfl^W 

BBfscf. je^, ^-fr^ ^£ ^ ^17> ^ 4^(In Plane 

Swithching)* ^^SM- JSLtf €-2-&<>l °)zJ-§- t 1 

*r 5fl*=r. °lel* #-fV^ °-W1tt #71131 ^<H1 «}-§-*Kr ^ 

Ajofl nj-ej. H.ol i^^l 2J=.(V-Switching mode)s}- *rH- «-°l 2.= (Half 

V-switching mode)S. ^^l^f. 
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<26> WO] +°)^ S.B.S] ^r£7> ^>}*1^ 

(isotropic) -> A#(Smectic A Phase : S A ) -» X^KSmectic X 

Phase : Sm X*) -> ^ (Crystal ) AS. 1^3*1 *M°l7> ol=.o]^icf. c^l 

fMEfl°l^. X ^ S 6n^«.^ 7 |. Algols] ti.o] S-H.^ 

si 14 ^oi ^^sa\ *i<y-(+v)-4 ^-^sl ^ 3#(-V)4l 

<27> WO] £.^0} ^ ^^g- o)zJ-^. 

3 fl^ i£e]7l 7fl (Storage Capaciter)5l ^^-g-^= 

3*°1 ^ 71^1^ c^ol ol Cf. r45}A-l ( H.ol i«l^ oW^a. ofl^ S 

Al^ofl ^-g-Sl^ ZL ^^5.^1 ^1^1 4ltil^l^# HTfl *>ZL 212: 7fl2llAlEiSl ^ 
^33^ 3711 *}JELS 711 ^-#51 *l*r# 2E|«l7| =H=f. 
<28> Olofl Wl 5}^ , iL°] i^43 2-^-21 7j-.fr ^ j7^^-^4 

^l^zHHS* 7>^^ o>qel- ^ -g-^^ol til 51^ 3}-7l nfl^-ofi ^s^># a^i 
^>7H1 -frel^ji on^aAl^l^l ^-^ofl u| ^^>cl-. <5>H *o] SLB.si\ 
Q-frti-Q S. 2^1- £0] ^«oMHH MH^#(Nematic phase: N*)°.3. 

-frlW^ ^ol^- £ (Tni.) ol^>o] ^- £> i4)n>^#(N*)*IH ^rfjiJ c^- 
(Smectic C Phase : Sm C*)AS -fr^Kr ^°l£r.£(Tsn) , C# 
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(Sm C*)o\}*\ ^±3- -fr^fe ^ol^- £ (Tcs)S. ^ -f 

IKK isotropic) -> tfln}^>£(N*) C*-tf(Smectic C Phase : Sm C*) 

33 (Crystal )AS <^^*}-^o] ^o]7> o]^^lcf. 

7 o v -ft-^. <^3^ A o v 3i 0 l 434 3r€«H «.o] s.= o) 

^4 ^*1^14 3:4 ^r^H ;g«g tifl^ ^ ^ofl Tj-fj-;*^ on 

3°1 ^€4. °1 ^r^H ^3 ^5-44 #44711 5]^ #-fr*i# 

ofl^ol e^^ofl tfl*H 3g^*>7H «11U=sqfe- ifl4^tf(N*)4 ^cf. vilP>BJ^v 

(N*H4 *H*1 Ci ^4^4 6B7g^ t|«ofl ^-g-*V ^7)1^; Ol7>^ vfl 

43#(N*)4 7j-4f^^ C^KSm C*)AS tf^l*]- 1 ^ 

34 4^^- U-^^l € *8-$« #31 #^4 <a*l*}7fl titi<g44. 

ZL 34, °-*!3^ 3"8-^ ofl^ jg^ afl ^ ^^S\^o. ^ 7>¥ 

¥ 7>4 ^7>afl^ Hj-^l ^ofl^ ^7^1 UfltM $14$ *j7fl #^4 
^ <|J*l*r4 44 #3130.S «fl^ A c V « 7>7l7ll £4. tr€, 

#4 tifl ^43 °1 SILL'S 444#(N*H4 C#(Sm C*)°-S 

#°1 4€- ¥ 44 ^-7>afl<gol ^^*>7ll 4444 £4. oJ^Tfl 3"fr4^ *33 

2\ ^Hfl^°l ^tr Random Bistable Stated SI'S, °A 

34 ^«a*>7fl *l|444 4^4. 4 °fl^l 4 = HOI i^^j o| 7j-^*}^ 

^3€£: 43^4 *r [V] 3^4 4fr# 0 vHDC Volt age) -g- $]7>*H 7j-.fr 

^ ^3# Lil44^-(N*)ofl4 C #(Sm 0)°-S ##°1 Ajfjo^ Tj-fr^ 

^ ^3* #4(monostable state)S. tiH^^l $4. £■ 3<HMi ■©•fe 
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^£.3. *<H7>fe « 0 >fo.S °^l*Rr *>M}-«-q- w o v ^4 

^ ^oii ^«^i, ^sH^ nH^-yi^i 

A^«H1 ^1^1 Sl7>=M, ZL^f U}^ ^«H1 TlMS^ 

^lw<^l ^fAS ^-3HAi ^olB5}°l-i-oll TFT^ ^14^^ o)^o_ S ^ 

^ i^^l o]7>^cf. ZiElJl ^^(Vcom) 

^eKll:* -f-sfl 3^*1^1 <?17>51^ ^<y-ofl ^ [V] 

£ 4a I £ 4b^ *>H. *o] 5L=^ ofl^oflAl #°H1 tcj- 

£ 4a# t^s}^ , *}Z. ^^2) 
#<y-(-V) S^r ^^s] ^i^l^l sl«fl 331 Bfl^€ ^C+VH 

Sl7>^ ^-^-^l 1 ?}- ^A>^-o^ 90° ^A>^ ^uZM^JL «- 

^^-(-V)o] <?]7>5l^ ^A>^ ^^« 0 V^o. o.^A]^ OjA>^ 7^ 

(E( + ))^ ^7l7> ±.^<!) o]^VO. S ^cfl ^O.S -fr*l€l=K 

tiVcflS., ti.ol S-^Q^ 7^-0.^ ofl^^ol ^^0^ #<y-(+V) iE^ ^ 

33H1 ^«fl ^131 afl^S}^ £ 4b4 ^-ol ^-^^ ^<y. ( _ v) ol o] 7 ]-si ^ 
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-foflnj- oJ A> ^ ^X\f)jL tt<$Si\ ^<g-(+V)ol 917}^ 7\4\ 

<34> o]& S. 5^ ^Jf^H >*M|*1 -g^S^S 

7>€ nflS] Tj-*-;^ ofl^ afl<I°l l4Ef^Cf. 
<36> £ 51- %^S>^, <E>}^ J±o) SI =2] ^-R-^^ ^^l 2] 

^ 3^ ^^l(E(-))2f <H*l*Rr ^±3. ^^^71) tifl^Cf. ol^Tfl ^Tfl afl 

^oll 2-^-21 Tj-o.^^ -^^^ofl ^^ol 51 w 331 

(E(+))ol <?]7f5l^ on^o} afl^ol w>^o^ zl 7}W^HKPsH 

s$9] 21^- ^l(E( + ))2]- ^^^>7ll ^Cf. ol nfl ^^R 1 "*!^ ^o.^«. E ^ 01 
°^^}%^ &^-&-8r »1\<£ 0 1 ti>^ 7^;^ enroll ^*ll ^#7>£l 

ol s>s ti.ol S.C01 7^0.^ o^^ofl Jf^o} <^ w. 3^1(E(-))ol o] 

7>5l7ll4 <2|Jf ^31 Ol 9j7>El7l OJrO.Tg 7j-*-*±^ o^o} aflOJol ^ Bfl OJ ^ 
» ^tflS -R-7l*><^ -fr^H ^51 3g^-7>l- #2f^l ^ 

<37> HBjc-11 ^Sfl^ Tj-^^^ oB^^o. ^^ o] ^ ^s^o]: ^ nfl-g-ofl ^- 

51 30} -f^ofl ^7lyfl^ol 7l 4=1 £ ^-*H^°1 5W. ol nfl-g^ 7l^aj-/ 

^ ^Ml ^l*!!^ Tj-o.^^ ofl^^^i^ .§.51301 % 
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^ TCP* ^^3fl^^-¥-Ei S-bH^JI ^ Al^«fl^il-ofl cM 

<38> T4^i, ^3£r 7 <Hf#^ «fl*g= 7^*1- Jl ^tf 

^$3.% oj-g-*}^ ^3^1* tiflW ^ 5U5M=- *V 

<39> ^ofl 4= ^1-71 ^*>7l 31*}^, ^AHlofl rcfs on 

#31$+, -g-^^ *1^S] ^^5- 91*}^ t^Sl^r TFT Si ^r^^l^-l- ol-g-^ 

#-8-3^ °^^si ^TflBfl^l ^ji^b ^iHl ^^Rr i^vcf. 

<4o> ^ahhi on^s^^o^ ^Tflyfl^VttH] si^i, Aj. 7l TFT 

Si tIMH^HItt -5~20[V] a}o]o] ^og-ol <?]7>5l^ ^cf. 
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<41> m^sj ofl 6)1 ^^S^l^lSl ^^ltifl^J-^oH ojoi^ ( Aj-71 TFT 

2] TflolH^Hm 0~1[V] *}°}^\ #<$o) 9J7>51^ 3* ^^SL5L 

<43> ^o] AjAHioii 4= o^^ £ ai^i^ .^^wfl^U-^^1 5*°H, A oM TFT 

51 i^^Hl^ op^cq ^711 tifl ^7l^> ^91 

#<&o] °}7}5\JL, ^7] TFT^l ^Eflol^-AHl ^€ A oM €^ sB^^Ml ^ 

<44> ii]-Tgo} ^Alofloll tt^ ^S^^ ^7^1 tifl ^H^l 

*<H1 ^1 711 tifl ^toil €-2.tb ^^1^-, 7llolE^ois.oi| TFT 5] 

oj- pl^Vo.^ ^£ ^1^* ^*Rr TFT<^1 X = ^ ¥^fH» °l-§-^ 

CllolEi2l-Ol ^Vol ^oj.^ ofl^^oll ^SKr £31 » 3L^-W. 
<45> £ ^t^ol ^= ^AHHl 4= <5«^iA]^lol ^711 tifl #7] ^ 5. 

Al^ol ^Aj- ^AHl D|lolE^OjS.oll V]v)SL C-flolE^l- #7ll«- £\ 3L 

w. 

<46> -^ i^-tgol ^ AjAlofloll oflA^AlAj-^ol £ ^ a fl *j= tij- ^ Aj- 7 ] ofl ^ ^ 

Al^Ol ^ TFT^ S^^tf OlAj-O.^ A^S} i^J^i^ TlMHSKl 

M ^SHr ^7^1* Dl i^*Vc}. 

<47> ^-x^ol cl_s AjAl^Oll 4=. oA^iAlAj-^ol ^ ^ afl ^Hj-^ ofl oJojAi, Aj- 

7l Tllol E^ojoll^ -5^20 [V] Aj-ol^ A^oj-ol o]7>£]^ ^)o S *)-Cf. 
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<48> ig-^o} cf^. -M^l oflofl n}^. <*^&X\^x}£>\ ^^afl^«o v ^°ll SX°\^\, # 

7) TFT2] TflolH^Hl^ 0~1[V] A>o]^ ^oj-o] o]7|-£]^ ^-cf. 

<49> ^ Cf^ ^Al^ofl ^ 2] ^^Hfl^«J-^c>|l ^O^, # 

71 cflo]Ei^o]l;Oll^ AiS. Aj-aJ-s} ^go] ^oj-o] o} 7} s)^ y A o. ^-cf. 

<50> -S- ^-^o] cf^ ^A}^ofl 4€- ^S^l^l^l ^31 tifl A o V 

71 eflojEiel-oll- Zj-Zfo|j ^^-£1^ ^oJ-S] cn^cq xJt|1h11^71l> 

<51> ^. l^O} ^Al^ofl tr)-^- ^^^Al^l^ Aj Ofl^o] ^oi^ rf^o) 

^^^11-^, ^-^1-71 TFT#^, TFTS1 -g^^ n] 

n>o_ S TFT^l TflolB^rAHl ^7>s>ZL TFT^l 

iUS. °1*H ^MSsq^r TFT^l ¥^ ^>l-§-^ #7lltin^}7l 

<52> Aj- 7 j ^711 all TFT^l 7llolH^Hl -5~20[V] 91?}*} 

<53> Aj- 7 j ^Tlltifl^S)^^ TFT^l TllolH^Al-oll 0~1[V] A>olSl ^j-^ 

<54> ^ ig}-^ ^^HHl ^a^l^H ^7} TFT^l ii^HIr 

0 -3^ ^afl^m ^°1 <£^}7\] -fM=l^r 3^1 °J7>S1J1 ; 

TFT^l Hell^^H %4=-Q ^7} ojj^^o] s}.^^^-oi|^ TFT^l ¥^3lfHl S]*fl 
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<55> a. ^A]d\]o)] ttf-E "^^SAl^l^ <%^°] A 

<58> ^-7] TflojB ^S\S.^r Til o] E ej-o] ofl "5~20 [V] A>o]^ ^oj-^. ol 7 >*>^ 

53* ^3 

<59> # 7 ] 7flo]e zfL^^j^- TflolHH}^^ 0~1[V] A>°1 o) o] 7 HHf ^ 

<60> 4V7I r-flolEi ^2)5.^ #-f}-^ ofl^o] ^^yfl^7l^> ^-<£ ^ 

<61> #7] <*\7$°) #7\Mf$7]l} -g-oj- C-flolE^El-'yi- *W<% # 
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<62> -g- M^o] Ufa ^Ajoflofl 4= 7j-ff^^ ofl^o^ ^ ^ tifl^^ s\- o|f o] -g- 

<64> o^}-, £ 6 ifl^] £ 13-1: ti>^-^t!- -M*HH E^cx) A 4 

< 65 > £ 6^- , afli ^JaHH 4^. ^^JE^l^lfe m 

>a 7 flfi] ^^^(Clc)^l DflH^^i E}<y afl<islJI m 7fl£] cfl o] Ej-o]s.(Dl 
vfl^l Dm)4 n 7flS] 7l]o]B5}o]l;(Gl tfl*l GnH lEL*}^ ZL 5L^<H1 TFT7]- ^ 



^€ ^3*fl^(62)3j., ^^2fl^(62)^ c-Ho]e^o]1-(D1 vfl^l Dm)^ cHl ol 



l-CGl tfl^l GnHl ^^1-71 i« *1<>H1 (63)2]-, HHeI ^5)S(61)# *fl 

<66> ^^3!fl^(62)^ ^ ^ $-Z)7]# A>olofl 7j-0.^^ o_fl ^ o] ^igt)-. o] 

. ^^(62)^ <^ ^71^; #ofl fgA^ cHolE^|E}-<yi-(Dl Dm)4 TllolB 

s^^l-CGl vfl*l Gn)^r -tfJl ^JH^cf. TFT 2] ^o)^^*- ^o] e e)-oi (G1 tfl^l 
GnHl cilolE^o](Dl Dm HI ^^^cf. ji TFT^ 

ifi(Clc) ^^Hl^r ^SSl^l 7fl3flAlEKCst)7> 7flsflAlEKCst) 
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* °^*>7fl -R-*H7m ^« 

afl^^^CGS)^ Sl^Hfl^H TlHBE^lrCGl GrO^l TFT^ 

oj- Dln>^ < H7>tl: 1 4. <=>1 TFT^ TllolH^i^-^ TFT^ -g^^ njuVo) 

#<$o} o]7l-El Jl tH] olB2}<yi-(Dl Dm) #<*f| #<y-°l o]7>5]^ TFT^ ±± + 

-g-)7> 7llolEe}o]-i-(Gi ifl*l GnHl <^7]^\, 7\}o}^ ^s\s.s.^-b\ 

^l^^^- TFT^ -g-^«y-(Vth) 

TFT* ^-gr^t}. 

wn^°a-^(63)^r TFT^ _2_H*l<y-(Voff)«lH i r-M^^-7> 7]9\ = Qy] 
nfl^-<Hl TFT^l ^^(Vth)^ TFT£] ^H^CVof f ) A>olo) ^.o^. ^ 
TflaflU^lM: »1 0 1S5}°]§(G1 vfl^l GnH ^SKr ?H w>^-2]sr>c]-. Jf-*] , 0V 
°l«HMfe TFT^ ^^7}- M-^- IV °l>JM|>Hfe ^^=^^(63)2] ^^s) 

7>*fl*l^ A£L7> 7^71 ttfl^-ofl #-f}-*i^ 7j# ^o]. afl^oj- 

^(63)^-^ TfiolBE^ #(G1 GnHl 0~1V ^£3. 

3LB\ig nfl TFT^ -g-^^CVth) cflHl cfl^ Q~5% *i<y-oj ti>^-3]^>cf. 
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<70> *V^, ojl^cq ^ole^ols.(Gl Gn)^ 51 7*f ^£ 

°1 °Hf e d 3^ 9l7\s\x] (Floating) ^Efl« ^51 

^cf. °1 ^-f , ^ojE^oilrCDl vfl^l Dm) ^ TFT^ ¥ A ^^M1 ^*fl 

^1&(Clc)^ 5}-i^^l ^£4. 

^olEi(FED)^ ^^lBn^l ^^.tb tfl-g-SV^- 
5. *t^5M, ^71 ^^N^IM" tifl^ 4^^- nfl El-ol^l 3.E^.s]( 6 o)S.^-E-l 

OH^l ^5)S(61)^ ^7fltifl*j: 7l^> ol tiMEis}- 

^11-(D1 vflx] Dm)o]l tiVcfl^o^ CiHEil- ^-^-W. ZLE|J7 c-flolE^ ^3)3. 
(61)tt 7)7} ^-91 A °-^il(ClcHl °l7}*\ 

*1 Dm) 2] ^ o. o.^l ^Vcf. 
<72> Efol^j ^-H1-£K60)^ ^Tjjtifl^Am- afl^ 4^^- nfl ^ltifl^l ^^-tlr 

^^1^ HHbKEFD)# c -fl°l E i ^2|S.(61)<H1 

• ^ *7lA]^(V,H)s1- ^tll-^(MCLK)-i- ol-g-§>^ $\o]&\ ^g- 3 5.(61)1- ^<^s>7l 
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tJ l}°}*-] ^H^lJl(DDC)« ^}o]b\ ^H^IJlCDDC)^ i^^Bj-B^ 

^(Source Start Pulse : GSP) , (Source Shift Clock : SSC) , ± 

^(Source Output Enable : SOE), ^ ^(Polarity : POL) -f^- 
SEtb, €-S*ei(60)fe 3*HR), ^HHG) ^ 

(B)S1 ^jig clH^* cflolB] 3.(61)41 

3.(61)* *lH*r7l ^tb ^H^lsCDDC)^ 7l]o]H ^333. *H^- 

^*K£^- s}^ TflolB *fl<H4l:5L(:E*l*r*l tH^M 

<73> £ s £ 9^ £ 6^] cflo]E-i #xn*l q-Ej-^tl-. 

<74> £ 8 ^ £ 9» #3^^, t-flo]Ei ^5)5.(61)^ <a^^(IL)4 cflolE^ 

^l(DL) 4°H f^r3£-3. ^€ ^HH efl*]iEl(72), afll Hfl*l(71), A]2 
Bfl*l(73), q^l^-o>^-szi tg^M (Digital to Analog Convert or : °1*>, DAC'eJ- 
*>cf)(74) ^ ^(75)* ^ltrcf. <>1 ^3)3.(61)^r AA k(#, kxr 

oIeKRGB)!- ^-g-*>7l ^tr i=Hr^ ^333(Sorce Integrated Circuit : 

°l«r, 'S-IC'2r th=r)3. ^^€i=f. 

<75> Efl^^E|(72)^ nl 1"^ (60)3^ <£| 4ii iEfE sgs- 

(SSP)* ^ ^HS #^Jl(SSCH 4Sr 3=LB*1^ ap^^a]^- ^^vcf. 
SEtb, ^he 3fl*l^(72)fe dii ^eJ-e «)i(SSP)-I- 4=)H.HAl^ cf-g- ^ ^ 
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<76> afli 2fl*l(71)^ 41 31*1^(72)3.^ ^S]-^ ^#^^1X<H1 44 4 

*l!i €3l«fl^= dH£UEFD)H- 4*l!i 44.2. cflo]Ei(RGB)« 4-g-, 4-E- 

S-IC1- *fll 2fl*l(71)o11 HHE|(EFD,RGB)7} 5.^- ^sl^ 3H4* 
#^*b4. 

<77> ^12 efl^l(73)^ efl*l(71)S.^4 cflo] e] (EFD,RGB)# efl^l tt 4 

Bfojnj as .§.£1(60)3.^2] #^ ^(SOEH -§-^H 4€- S-IC4 

^12 ^1(73)4 ^1 1 4^4ti^ C-flolEil- -^AHl 

<78> DAC(74)^ ^2 efl*] (73)3.^-4 4 cfl 4(EFD,RGB)1- 4°!^ ses-e^ (60 )s. 

-¥-44 -^^(POLHl 4^ 4^3n #4# 0 *KVPG)44 " A <3 

^ ^^^(VNO^-S £^4. °1 DAC(74)^^-El ^"^51^ ^ <?14 

3 y <M ^, ^l^B^^^CDl vfl*l D2H1 ^-aV^ 

#3^4. <^tfl, 71^ dlolE^ol-i-CDl.DS Dm-lHlfe ^^(S^ 

^^3)4 #<#o] ^s]^ yV^, -f^ cflolEi^o]l-(D2 ) D4 ( ...,Dm)^^ 

<79> ^(75)^ DAC(74)3.-¥-4 ^^Slfe ^>^<y-(VPG,VNG)^r 

4&°1 tiH^^CDl tfl4 Dm)Jl3 #^4"& ^^-gr 

<so> cflojEi ^33.(61)4 DAC(74)^ <>l^Hr dMEi4<yi-(Dl vfl^l Dm)ofl 4 

3- ^4 #oj-g. ^^> 7 ] *fl 2 Efl^l(73)S-^E^ dlolE-KEFD.RGB) 

# 4^S.zi ^^^(VPO^-S. t&«-44 ^t!" P-4^4(83)4, *fl2 sfl^l 

(73)3-¥-Ei4 3H4(EFD,RGB)-I- 4^3.^. ^^^(VNG) ^^*>7l 

4t> N-4i^4(84)4, P-4i24(83)4 N-4 ^4(84)4 #^ ^ 4^ ^uj.^. ^eh 
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^>7l lk*)^*\mm ^H]l-BJi!Ai(81) Z^°- ^AlJr(p 0 L)7l- 

sMfeelSHl "fl P-t)3.t] (83)^1 ^in^l-Jl ^^1J:(P0L)7> 

(Dl,D3,...Dm-l)^l ^#^(81)^ ^^ls(POL)^ «1 aV^^U:^ 

is}o$ P-r] 3.^(83) 2) N-^3CK84)2] #^^r ^*Hr ^ , -f^ vj\o]B] 

5f < ?]-i-(D2 ) D4 ) ...Dm)^ 3^r€ -f^ ^B] #hJH (141)^ ^^l^(POL)^ hV^a] 
Jl^I -§-^>^ P ^^(83)2] N-c]^cl(84)^ #^ ^d^^cf. 

^^H, 7]^ ciHEle}°l#(Dl,D3 Dm-l)-^ -f^ dH£l5l-°l-i:(D2 ( D4 Dm) 

°fi A o v ^€ Sl^l ^^tf. 

^l^Hfl^Sl^ ±i #^ ^l^(SOE)^ ^2 efl*l(73) 

3. ^o)e|^ ^1a1^ ^ <« *H^2-]-& -fM*}- 

^H, ^Ai^ (P0L )^ 7 ) + cilo}E^«?l(Dl,D3 ) ...,Dm-l)o11 
^ ^j^Tfl ^ o>^-e^ ^o]E^<y(D2,D4,...Dm)<Hl ^#5] 

^^tifl^sl^ ^<£, 7l^ c-l]olE^«y(Dl ) D3 > ... ) Dni-l)^ 
(D2,D4,...,DmHl ^sq^r tiME|e}-o] 
(Dl,D3,...,Dm-l)4 -r-^r HHEie}<?l(D2,D4 Dm) zfzHl ^^fe ^ 

-fr^mcf. <^tfl, ofl^c) ^7flHfl*j=7l^- ^-<?> t: 1032}- ^-O] 71 

*r tflolEiel-ol-i-(Dl,D3 ( ... > Dm-l)ofl^ ^<y-ol <^^^r>7fl ^S\JL -f^ 

cflolE^<ys.(D2 ( D4,...,Dm)^)^ ^-^^ x^o] ^^^>7fl -^^tK 
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<82> sE*h $.HW-%7}# S- ll^f 7}^r 

(Dl,D3,...,Dm-lHm #<$o] sJ^tH ^^ji cflolE^oll- 

(D2,D4,...,Dm)«Hl^ <^*>7fi 5^. 

<83> o]^ ^^ltifl^7l^> -f^ o] dHEiej-oil-CDl tfl^l DmHl -HS 

Q ^<y-o] ^^uJf o>^-5] ^yfl^m cllolEiel-oll-CDl ifl^l Dm) 

TFT^ &^#<& o}*}°] ^oj-o] ^^cf. ^Tfltifl^l*]; no]E.]^o]^ (m 
^) Dm HI ^€ £ 10 JEifr £ 11-4 TFT^ ^-fHl leakHl ^ 

7]- <&7}S\jL CflojEiel-Ol ^6j|^ ol^>^ ^^-(Clc) 

£r #7fl7> =L^\JL #-f*-*l^ ^^(Clc) 2^ 

<84> £ 12¥ TFT 3] TflolH^oj-ofl cfl*v ^/=efloi^> ^ M-B^tf. 

<85> £ 121- TFT^ ^-^^°J-(Vth) °l4 v -°5. &<£o) TFT^ Tfl 

^7^^ TFT7> ^-^5]o] TFT^l ii^d^4 HSfl<?l^i^- Aj-ojofl^ 3 
Wn^A TFT^ €-^^^-(Vth)<>l tflsf 20[V]e^- ^ nfl TFT^ 

^^(Vth)^ TFT^I 7flo]H #q-°fl ^7)-5l<£ TFT^ ^i^-af J=Efl<y*I^ a> 
°1°11¥ *W [pA] #-!f-7} j&=.7fl ^cf. w>^<Hl ( TFT 2] iH^CVoff) 

°1 TFT^ Tfl^lH^^l ^l7>s]^ TFT^ ii^J^4 =eflo]^^- a\c}6\} ^-ff-sfl^ 
7> 7}$\ ±r*A^{l\eak)^°\ *^7fl ^t}. TFT^ iL = ^<a- 
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(VoffH tflsf -5[V]e|- § nfl TFT^I d^^^ S. 31^31 *>°Hfe [pA] ^ 

<86> M. ^ofl af^ ^^Aj on^aAl^l^ ^Tflflfl^V^ ^-B-^^ <^2) 

^ MW^ A o v (N*)<>lH C#(Sm 00.2.3. ^-^Sl^c-l] 4iiL£l^ 7l# 

TFT^ -g-l^<y-(Vth)-4 TFT^ ^.^^^(Vof f ) ^H^] 7H°lH3teI*(Gl tfl 

*1 GmH ^Alofl o]o.^ cflolE^o]#(Dl . vfl^l DnH ^S. ^«>^ ^ 

JL2)-] 

<87> Aj-^ ti ><4 ^-o], a. ^Al^ofl rrj-g. Tj-f^Aj ofl^o^ ^^afl^«j-^ 

3l*H ^ cflolB] Ol-g-^c^ Dflol^el-Ol^ofl 

<y7>*>Jl #-fh^ 0 -^€^ ^^i^l 3<*r€ TFT 2] THojE^^-ofl TFT ^1 Jg-^ 
<>1* °l-g-$ #*l^r °-^lfi^ Hfl^ 7>lT*>7fl i 
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wV^o} 7l#^ 71^^ vfl-g-jL^. 3M 
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[^T 1 * 2] 

*H 1 %H1 £W>H, 

[3^* 3] 

*H l 

<#7] WV^B^^I^E^ TflolH^Hl^- -5~20[V] Afol^ ^cy-ol o]7>£l^ 
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^7} wj-nVE^j^o} TllolH^Hl^ 0-l[V] ^}o]S\ #<&o) o]7>£l^ % 



5] 

^ l %H1 5a<>H, 

6] 
7] 
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#^"8: ^-71 <2«^^^ ^-g-*Hr #711 «■ £.^*}±r ^ ^$<L£. ^-fr^ 
«^ ^ S^l ^ # Tfl afl • 

8] 

7 *<H1 ^Z^a-1, 

^*Hr #31* 3 3* *}xr ^^a^l^lSl ^711 

[3^* 9] 

*H 7 5U°H, 

^7) <*^&A}#x}<>) ^ ^AHl ^-71 «>^-H^^l^B^ o]^- 
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10] 

*1 7 *<H1 5^^, 
11] 

7flo)E^-o]o]l^ -5-20 [V] A>ol^ ^oj-ol ol7>Sl^ ^ f^O^ ^ 
12] 

*ll 7 %H1 S^i, 

#71 TiMB^c^ 0~1 [V] A>o]o^ ^oj-o] o}7}£]Tr ^ ^ 
13] 

7 %H) 

D)lolEi^-o]#oll^ #«V£ q-^^l ^17>S]^ ^J-ir 1^ 
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l^^ty 14] 

*11 13 91°]^, 

15] 

ofl^^- JJ }. ) 

^ 31 Wfl ^^71 ^ ^tilRts^-I- ^l^Rr 3 ^ ^ AS ^ <2A ^ £ A] . 
16] 

*fl 15 Sl^H, 
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17] 

*H 15 iHl 5U°^i, 

^7] ^H^S-Tr ^-71 MV^-H^^l^Ei^ TllolB^Hl -5~20[V] A>ol 

[$^* 18] 

15 *<mi 5a<H^, 

^-71 ^HfllM^fe ^"71 «1-^H^^iE^ 7flo}E^>oH 0~1[V] 
[^T 1 * 19] 

15 %H1 

^71 MVnVE^xl^E^ ^Cf7HI^ #7} <*^2\ ^M^7}^} 

^"71 aV^E^}^^ ^eflol^H Q4f& ^-7] ^^^^ sj-^^^-o^]^ 
Al-71 HVn^E^^^E^ ^^^-ofl ^71 ±^7.}S.^-B\ ^g-£)^ 
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[Ht 1 * 20] 

#-R-*l# °-^°l on^s-o] tg^^sj. o}-g-E) ^eI 

#71 tIMHBKIM #7) MV^B^l^E^ ^-^oj- n j n> o} ^oj.^ ^ 
*>7l 7)1 olB ^2lS» ^l^Kr ^ O.JL ^ oJl^ SA )^ 

21] 

*n 20 %hi sa°H. 

22] 

20 %H1 5tM*l, 
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23] 

*f| 20 *«fl 

24] 

20 %mi sa«H>H, 

^-71 TflojE ^-^^S^ #7} TflolH^ololl -5-20 [V] A>o]o] o) 7 y 

UJt 1 * 25] 

*H 20 *<H1 5fl°H, 

^•71 Tfl ^^3)3-^ ^7} TflolE^olofl 0~1[V] A>o] o] 
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[$^* 26] 

4 20 *<H1 &<>H, 

27] 

*ll 26 *<H 9X°1*], 
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[S. 2] 




SmO 
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[5- 6] 



RGB 
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Gn 



D1 
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[5 7] 



RGB 



H.V . 
MCLK 



60 



,EFD 



,DDC 



T" 

63 



61 

J— 



G1 



Gn 



rnTFT ... 

clc!l C8, 



D1 



Clc 
Vcom 



Dm 



—62 



[5 8] 



IL 

EFD rrrpvL. 



ssp- 
ssc- 
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CLK 
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72 



SOE 



VPG VNG 
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9] 



SOE- 



*l|2 BHx| 



VPG 



It 



83 



PDEC j 



84 



NDEC | H PDEC | 



NDEC | 



VNG- 



y 



73 



J* 1 



PDEC | 



NDEC | 



[—74 



POL 



- \ MUX / 



MUX / 



I \ MUX / ~81 



V 



V 



-75 



D1 



D2 



Dk 



[S. 10] 
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D1(-) D2(+) D3(-) D4(+) D5(-) 
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